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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide black nonmagnetic particle powder excellent in fluidity 
and having a high volumetric specific resistance value capable of restraining reduction in a 
charged amount of a black toner even when the powder is included the black toner in large 



SOLUTION: Black composite nonmagnetic particle powder for a black toner is composed of 
black composite nonmagnetic particle powder having the average particle size of 0.08 to 1.0 
II m where one kind or two or more kinds of particulate powders selected from oxide 
particulate powder or hydroxide containing particulate powder of respective elements of Si, Zr, 
Ti, Al and Ce exist between the particle surface of black hematite particle powder or black iron 
hydroxide containing particle powder and methyl hydrogen polysiloxane covering the particle 
surface. 
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«3 0 0-2 0 0 OfiSSB-C&So 2 0 0SSa5*?S© 

4Ci3&«H*itt4. 3 5 0 0S>3IS«ffiiL««^{C 
[0 07 5 ] *«W(cff*J3H&h^-tt. 

a^W8tt«t^-»* i o o sfigp© ^ so mmmm 

m. »*l/<{J4 5aSgi5«T. <fcf3»*L<«4 0a 

[0076] mfe«^#Ni68i4«t^*a*^a^#tt^® 

tsaa^jRosi^i. a^(*fi^i o ossas«:*fLr 
mea^NBtttt^ »*o . 1-10 ggsu. » * o < 



n 

«o. s-sasgrc&s. o. i m&^momsic 
a. m&h*-<Dmmte&.m$!im&nt>titj:i\ 10s 

[0077] Hfea^NSttS^^^tt^^^Crt 

micm-£#$L*mmtctfm ■ &t±2 extern? zm^ic 
tmmmmmtaym^it. Mk&m£&w&&ir®j£ i o 

0MSIJK:»b-CiK^J^g2 0 0-35 0 OliSf. 
$f*b<«3 0 0~2 0 0 0figg|5-C-£>9. jg^tfcft^- 

». a^-ftte^-i o osa3P(c»brmfe«^ei4Si 

-H&3fc0. 1-1 OMfiSB. *f£L< «0. 5-511 

f$&T-«95fc 1 0 0 MfiSP© 0%. 50 «Sgp*jffi. iff £ 
L< «4 5SfiSP«T. J:OSfSb< «4 OSagPWT 

[o 07 8 ] mmmmmt ur«, x^u>. 
#&temxz&. ±&x?iszsmmfctLxiz. mx.it 

±^m^wa. **L/>jR0t#*5 o~95i 
coo79] mmmmmit. *) . ±iee-*x 

* u * >m®mmzwm? z cim £„ 
[0080] ^iKisife h i--<ommmz. am 

ttfg$C#7 0~ 1 0 0. »*C< B7 5- 1 0 0©$Effl 

ei h ■)•- ©*§£«:«. £*)&titcmbmm*>ti. mm 
m%m>i8 o-i o o<r>wm<Di><Dtim ens. h 
* - ©»*fBsa*j 7 o $»© wgtc «. *h-» 

[oo8i] *«w(c«4jne h^-ojaafittL'ffl 

#4 0. 0JWTt?*S. 4 0. 0£jB*. w 

* OC»±Kffi«L'ffi*J3 5. 0-C*9. <fc9j?$U< 
1*30. Or**. TK{IttL'te#l 6. Ogg-C* 

[0 08 2 ] *2PJK&£Mfe h^-©#«@Wgtn{iI 
1*. 1. 0 x 1 0 13 Q • cmJW±. «. 5. 0 

x 1 0 ,J Q • cmfiLh-ca*. »(c. 
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s-ii-fc#f69i«:«£tt& h i—om&tca. i.oxi 

4. Hfe h ©#Bt@WlfflKtI# 1 . 0 x l O 1 J Q • 

1. 0 X1 0"Q • cm*ir*^. 
[008 3] -XtC. *^(Ci5S6M#It^© 
*©«»i£«:-3(,»-cjfi'«5. 

10 [0084] *m*^tevzm?smK<Dim.i-W3i.-c%> 

HWtfi. 3rsf. &3%K:J:9&6hft4MX-?j'**<f 
ht&^Jfcfc^F eCC*tl,8~ 1 5 0W.l-%<D-?>ii> 
it^vmm b fctttt v -4 b tfrF»5£JU*JJBffl 
SCS(6* v > # >©??^T"Ctf 5 C £ Cc J: 9 f# n/c F 
e«C*f0 8~l 5 Olf %©"7>*->^WtSMv 

ntF-tfcfc*. 7 50-10 o o-c-cfln 

[008 5] *^( C *jW4M*14«©S&^*-C* 

B. «m©*tt«CJ:»)»e>tii±Fe{c» 1/8—1 5 0 

«tt ; H9**a<lW>4 0 0-800 -Crjjn^flfcKMaT 
■5C tic J: K>n*>C tifiXZZ. 
[008 6] *«W(c*»W4a#ttR©a2|S[^»5Rr* 

30 i»ttxt*»att©v>x/>d***iwbi*tt^«3ti 

ItyHmtTJVij <) • m8C7A,t> ') £Zm£<LXWt>tiZ 
K>. ±F e(C^L8~l 5 Om.*%<D-?>tf><D&&T 

•csic $ « z c t {c «t o e, n s „ 
[008 7] seT-i»^©^as-©'tS^Tt&^©i=t 

» • ??£B, Sfi^tS^i Si. Zr, Ti. A 1 . C 

*wn«j:t». ^tt^^ott^fflf^oatt^Fift*© 

[0 08 8] eSe^*4 ^Ofcfe©. rffSS 

©^©^t>-rtl?rfcffifflT.2,Ci^r#.2» 0 «ltt^»* 
?:^tf3D^ FtmtLXit. ZLM1ttr-(m> miki>Jl< 

so a. Tksirjusi-. - SWb-fey ^Ai?©sa 



13 

c o o 8 9 ] s i (DmitfyffitLj-mKxte^fcmitwidk 

-XS. X>-f-i»*X-S. ^^-J-'^^UP, X 
X v-f- xs — f- 
v?Z-4Q. *X-C, XS-f-y 

N. XS—f-y ^X-O, ^y-f 7?X-SS, X/ 
-f^X-20L, X^-f f i'X-OLf (^ftl 

ja^s^fflfrnii. as-?-? ^x-xs. 

i?x-s. ^y-f^«UPSWy-f 7 w-s 

[0090] Zr ©®Mtm&&^f93fc;^^*BSYM3je& 
W*?:ttf3a-fFMib-C«, NZS-2 0 
A. NZS-30A. NZ S- 3 0 Bt? (^TtlfeM 

•5. 

[ 0 0 9 1 ] T i <DK^^8S«E^^*X«^*gf{l:#lSS 

tk?«**£tr=i a mmt exit, s t s - o i . 
sTs-02f (u-rtife^ a a a«. &mmm&&tt. 

[ 0 0 9 2 ] A 1 ©§^t^8&&^f&*XB^*i£{fc!f&S!St 
&WM^tf3D-f FMiOTB. AS- 10 0. 
AS -2 0 0. AS-5 2 0? (t>fMffi D D D «, BM 

i o o 9 3 ] c e(ommmk*®tt\z^7m.im$k 

[0094] SS&T^^^tf n n W P«ffiC!>aSAHi 

S i 0^#. ZrO.M, T i O.&lft. 
A 1 tO.t&WmtC eO^IrO. l~5 0Mgp© 

KH*is?$Lt,> 0 o. mmssimmom&tcit. im* 

i*2>C£&mmx$>2> 0 5 0fifi2&£jgA£tg-£CcB. 

[0095] wstf-m^im.^^m.^mm^- 
®&m*mi,>xMti3.<'Lx*s< cttm&i,^. us 

[0 096] Zg^^B^CfcWS^ms. SS^*© 
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irr n«<t < , ^sb#^« 2 0 a-rattia**?* 0 
[0097] &^M<zdkni L vixwimLx^i>&%L 

[0 098] X^X. &**ffifcS&&^©*#??£EU 
[0 09 9] *=f~A,t\4 Fn^;c>^';->a+-^>©3l 

trafiB. n^mKm&*®^ifi&&Lx\,*zi&&3-® 
*i oosfigiucftc-co. i ~5 oasgq*s$?*o 
<,». o. i ms&>^m<om^u. n?mm<x.m&.?-® 
miittLx^zxM^mjz&m&irzicitt-t-fttem 
x$>*)> m&hf—^m&micis^xmij-mm^n 

^y->p+t> r »s b & n & *> ~> icw&*wmi&& 
j-mm<D%&-mffit l cmtiiLxi,>ztc&> nhtizm&M 
£#w&%rf-®3£(D#mm imtrimttigT? 501 

5£<Dft*mwt£tov&wai)mmxittj:<tj;2><Dx. m. 

m?&<Dx.smvA±.t<tm&?&m*ifitj:^ 0 
[0100] m&m&mctsv z&m*. n^mmicm 
m^-mMifiw&vx^^im^rm^icjt^jv^^ puts 

[0101] Sfi^ii. j£>Stc<t »9 . 8S&-?t&^?r 

so'-r^^©^t^6jiBn^ 1 «x«2a«±©{t 
[0102] r^5-fA©*»{tiwsF«:j:*aaB. 
Mt^M. irjmit^xa^mnit&fozmmisxm 

p Hfil^iS^-rS C tic J: 0 . 8fEffiK^»*©8t^F- 
T;U5^-^A©*Mb^j. r-ibs^-'i'A©^^ 

1mx.1t 2 m&.±<Dit&&xwLm.L> -x^x, mm. * 

wm&mbxi>j:i,K 
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[o i o 3 ] T)y5.~vMt£>mti.x\t. gmrAss. 

;us ^ a«?©t;u 5 a&-?>. 7)V = >mt h >) t> 
U$<DT)\y 5 >&7 )Vt> <) m&frWBXZ •*>„ 
[0104] TJUS -^A^^JO^StJ^ 
^{CfcfOTA 1 &ITC0. 0 1- 5 011%t*5. 
0.01 SS%*fl§§r&£ii^&CttS&&^5fc© J: *) £} 

£#B»T?*&. 5 0fifi%?r®^51i^-«:«. t&gC 

[0 1 0 5 ] trjmit&®>£UXte. S-Sfvfctf^X. * 

[oio6i ^^^©gsflnsfct, ;&&^t&3fi«:*t 
brs i o.&srco. oi-5 0ii%f*s„ o. 

0 lSS%*ffi-C*Sl^K«. 8SiKT-«9^0J:«3^— 
5 OfiSS^S^tSti^ttt. WZLtcCtlcJz 

[0107] TMi-'tJA^mt^^mit^mt^m 
&-cgm-?zm-&<Dmmmte, ^^sttcati,. a i 

iSliS i O,$m.&t<DimuX0. 01-5011 
[0108] *»98{c«ime F^-<MBtffiK 

[0109] mm,m&#mmL*m^i>m&<m*f*j& 

tern, mmmmmnc £ ^ xmrn^mm. mm^xmrn 
^v9tm*vi^xmm<j>®PhVAxikm-?z>m& v t 

[0 l l 0] B?f2Zl^tS<tLr«. ^>^x;b5*^ 

- , ^ 5 fg^-r scims. Hut zumu 

m%&<L LtB, a-;U5JU. "fix £ x |- ;U 

-s;k b $.)m(D®&Wii l cJ:~>Xtf5ct&x 

81)12^^^1*^2 6831 42^mmcnm,<D 

ii9 t £^©JI,;ft:frM^CJ:9*T5t £#r£S„ 

[0111] ±is£*n©#i£tm©:#j££ ub, : 
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Hfe h ± - h C £ 

[0112] SUtS^aacfc^Ttt. 3*S{*£«ifel«^ 
[0113] 

ictfmuxi,>2>*ftwicmzmeLhi'-iz. mjzmom 

*> C £ tc <* £&&]©;£?£«: 0: Ti&S-r £ C £ 

£. *(*6«J{C{*. Mfeffi£#®1^^*£^<fclia^- 

£ £ Statute J: «5 +^(cil^-r 5t £«:<£-? "Cf#£c t 

[0 1 14] 

[0115] «stst^-»5i3Rcf*ea^*aatttt^»*© 
^t-^^^k ( x 2 0 0 0 0 > zwmfox.z?mj3ftt l c 

Zti?H4{&&m;Ltc^M<<.m$ti&%L*m3 5 Offl 
[0116] ^g« > ^ttte^^O^SgSi 

[01 17] &tt*mj£Rvm&m&mm±*®3z(D 

/c<iir-7nL/c„ ip*s. ±iaffi^:^stc^3n.set^-©S 
«rzW3£Lfcfii«r. ^©«'JS<8#>6itl?L 
X*ibtc%LT<D-gM<D&l-'& (fiWSI) £<l^*>6^it 
Kffio r»»iEaiMMIU:«:((M»tctt^-©tt^ 

ft-mx^a v h-rSo 

[0 1 18]*l/T. C©^7 7*^fiiT©<@®[A s 5 0 
%M8 4. 1 3%©*n^*a{Ctg^-rSiKrTS (fif* 

4. 1 3%(cfcW5fi?S (fittS) /am^ju^Ts 

£^.«B*-r-s. 

[0 1 19] tb^ffiliWBET^fCitJirl^^fcfii^ 



(10) 
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Ltc. 

[0120] ^■m.^^n.^^m-mMicu^r 

SSCKS ifi. ;&&Tf93fc©&^E(C??&-r£ S i 
S, A IS. Til, Z rSRO £ CeS^D f fC^ : fl& 

X^^*f^g3 0 6 3 MM J (S^^xm^^tt 
»> £<£JHU J I S K0 1 1 9© rct^^X^Sr 
iil'Jj «:S£ora'JSU/c„ 10 

[ o i 2 i ] n. Ktt^»*©tt^«HBKaa. tmu 
■ci>i*--fjR®iwt«i. t ■irniJmxtM. s i ©g<t 
s i ©^*^b^m^*Sov^;i/ 
>w KDyi>!j<'j->p+t>«:M^nss i©§s 
ifi«. &ai?if£©&&i£-cs is^a^u *©aa 

Sffl^6*&ffiXgB«©fSP§-CS'J^L/fcS i tt*£l/9ll> 
T^5-^A©*K{t!g). T^5-^A©K-fb«5. Al 

(Dm.itmmk+WMi&vA i ©s*i^b%g&*}^8}*© 
#a i «&±!2s i mtmrn^Lx^tcrnxmutc. 20 
[0122] mt=f-®M. m&&£#wvm*m3i&v 

g (%) . (ft) . iSSIS©Sf9(*^tt<il 

ufc. ssttttfg^i ooccstm. mbmmti-c^ 
[0123] m&tit&mm&bn&& 

Hfeh^--©HfelS{i. i#f*0. 5 gifcvSxjftl. 5 30 
c c t^v-j'—^-^-xU-oX^-x t-iKt L, 
C©^-^Kci";T77*-4. 5g£fln;t. SIR. 
^WbLr+ + X ha- h«LhiC6m i i©r^';^r- 
*~*ffll»rlfe^OA:^>}- (^K/P<& : l)3 0jim) 

-is-2D (x^ttMMsiscdtw) zm^xmmz 
ffc». J is z 8 7 2 9tc^<*stc^«:Se-5ra 

[0 12 4] CCtL-fB, Wtt^r^b. L'O^/Jn 
£(,>li£'MfeK#ffiftTt,>-5C<t£7n-!l\ 40 
[0125] JS&^f&Jf;. Jife^^|l^tt«[^^SO- 

m&hi--<D&m®mtmma> riB©^«:j;o-r* 

[0 l 2 6 ] ST. ISI40. 5 eifflK)®.*). KB ri 
WfiJUBS («5«^JttA»llf»f*) 1 40K 

g/cm 2 ©JE#r*DEEliRJB*m». Rtt«©^a>J^5i; 

mzttML. temfes%ft$:um2 5 -a ti*tjgfi6o% 
x 7- > v * mmomic -bv h l . ms^tffiffljZgim ( m 

odel 4329A «M4bS«fR«SC#UJt) T 1 50 
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5V©mE?:En»ni/-CSlixfiiR (Q) zmfebtc. 

[0127] -x^x\ mm (Rttt*:) m*D±m<DWi 

lA(cm ! ) iJl^t (cm) Zfflfcb, ^ic^ti 

?tioM\iz.mzw\bx. mmmmmx (q • c 

m) &£!btc. 

X (Q • cm) =RX (A/t ) 
[0 1281I& h 1--<D¥-%3%L?-mz. U— *f-mtR 
jm&ftlUMmmm. (mo d e l HELOSLA/K 

a. sYMPATECttS) ^m^xm&bti. 
[0129] m&&&#mtm*®3i<Di&mm®ji'$^<D 

v>'*x*&xmt*. bh-2) %ffli,>-tj§uu f# 

( x 2 0 om KisVZttWVDMm 
tk*<D®$t.Zft$t.? 5Ci T«3E b . 5 S»-?9Pfli b 

1:0. 2 5mm ! §/cOK5 OflfcLb 
2:0. 2 5mm'3fci3K:i 0 flJ«± 5 0 ffl*^ 
3:0. 2 5mm'§fcf)K51t<i:l 0<I*SS 
4:0. 2 5mm 1 S/cOtC K1J&U: 5 ffifcflg 
5 : *»K^df)6n-r 

[0130] <M&m&m&&H»3i&sm>ta 1 © 
m*wffl.mwm ( x 2 o o o o ) icm-r^LiK<D-7>tf> 

^■^-?*-< hti*tfiJ£ (^mn^mo. 3 0 Mm. ^ 
0K1. 3. »<5H§*Hm<ii 1 . 4 6. BETttJI®8! 
3. 6m'/g, MnM113. 311%. i^ttttti 
&3 6. J|fegL/fii2 2. 6. »S@Wffi!nfit3. 8 
x l 0 7 Q - cm) 2 0kg*. <g*£8?£ti<--r/ci* 

(c. i^*i5o ucmtmzm^xmmb, sk. tt 

^l^ttS) *3|eijiO-C^©v>*->$^v^W 

[0131] ^c«,»-e. c©t4«©v>^>#w-^-7$-r 

rv-ff^-Ul/MHG-l. 5LJ (S3a a D«. 
f^^^ttK) OOOrpmK 

[0132] n hintc^m^'y y 3 2 5 m e s h 
<SI3*4 4Mm) «C*}WSa$38#tt0%t?*ofc. C 

hfii^*9*©^-*?: 1 2 0*C-C(e«L 
fcfi S«l 1. 0kg*i?y7>t- fMPU 
V-2MJ 1^^«*ff£ftZ0rH) «c» 

Abr. 3 0 kg/cmT3 0»raS^«H**tf^. 
^F©^*S<ii?^tJ<*Lfc„ 

[0 1 3 3 ] JP^-?S0. 0 05(im©g{ty 

^Xtfttt-^^^dtraa-/ jrjus/y^MS (SiO, 
M12 011%) X^-f-;W-XS (& a D g. B 



IS 

kg/cm otmnx 6 o ftrnu^mw ltv>^ 

tiL+ffilZlcMLXS i 0,8tWX4. 5 2SS%-C*o 

[0 134] I2©I^1M1»(X2 00 0 10 

0) K^-TiiO. ^ttIL/cK{fc^^*a^*&^©#tt 

©sK^ffi{Ci?SE L X (, > 5 C t &m> 6 ft/c. 

>TSF4 8 4 (!§,&£. m^>yn->ft5&£=aS?) 
550g4. x? i^>± 6 1 0#R8 
MtrmftnL/. I(C60kg/cm©S#it'60» 

so. -x^x, eiMf^-cso-ctiso^piejs 

[0136] C©Mfe«£#®ttf^t&5f;tt, 03©* 

^mdkMWM ( x 2 o o o o ) icnk-rmo . ^ ^-o^ 
v&m* o . 3itfm, mrn&a 1.3. «h»hh8^ 

ffittl. 46. BETitmmmai 4. 6m'/g,i6 

tttefiSttt 5 1 . HfegL'<HW2 2. 8. 

taffl«3. 6X10"Q - cmX&itc. M*XiK^*f 

«SiO,M-C4. 6 611%r*ofc. 40 
[0137]^ 0^<DtctbiC. mU<D%LVl<D-?l'-tj> 

£BH>T 3 0 ^KS^S^-rS C £ CC «fc -Cff 6*i/cH 
a*4^!9^<Dm^-fS^^K (x20000)5i4K 

[0138] <m&m^0mm^^m^tcmm b 50 
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T-<Dm&> 

<m&bi-- ( 1 ) >±§zm&m^m\t^.^mi 5 

0g, x^u>-y^;ur i"; u- h 

u- b&msmm (^11 5 0, 000. x^u<>/ 

•77-)l>T?<) U- h/jf>JW*d"J U- h = 8 7. 0 
/1 2. 5/0. 5) 7 6 5g. ^'J^Pfl'^^^ 
* (fr*&3. 0 0 0) 85 g Sf>w^J'(SI^l 15 k* 
^>->^l/5*t»--(cfiAl. Mrtiag6 0'C(c*3i,>t 

1 5^smi^L-c?g^*f#/c„ n htitciig-smz 
mgmzLMm%m (t - 1 ) x 1 4 0 *cK:*jt»T*nMB 

SI. fflt&i#. SS^Ofcft. Ml. Hfeh^— ( I ) 

[0139] ff^fcHfe hi— ( I ) it. ¥-%3Vl*& 
#10. lum. #ifctt#5. z£l&ttJi£fc7 8. 

l'2 3. 1. &mmmmmm6. sxio'-a-cm 
[0140] <m& \--t- u 1 ) >te«©-7>*f>g 

#^ir htt*«* (*»ffi 1.3. JpflJffi^aO . 

3 0ym. mwmmmmm 1 . 4 6. BETjt^ffiaffi 

3. 6m 2 /g. MnMil 3. 3WM%. iSS&ttJI 
S36, ^fe^L* fit2 2. 6, »S@WffiCt{il3. 8 
xi 0 7 Q-cm) 150g. X?U>--7 : ?)IT<7 V 
U- h - A *>\,* $ Z ') U- h**^)!g (frf-M 1 3 

0. 0 0 0, XfUVT'W^'JU-h/^^M 
£*'JU-h=82. 0/1 6. 5/1. 5) 7 65 
g. *V^Ot»7!-i'^ (fr*m3. 0 0 0) 8 5 

g&o^it*«SiJi 5 g*^>-> ;t ;U5*^-cc^:A 

mzmc n *> titcm&® zmffiM-mmm& (t- 
i)n 4 o-cicis^xmm.um^n-oxmm^i^. 
■x^x. mmmv»zmM#xttiW. tmw, wmviLtc 

[0141] 101.5 gRVmiZ 

m&w.-£}m&%L*®3z i . o g 5 d i 

50 A ($-^-* (ft) S3) KAftT. l^m^ttS^ 
fffSttifeht- (II) ^rffft:,. 

[0142] nhmcm& hi— (i i > «. am^tt^ 

Wfi 1 0 . 0 w m. 85£S&14Jggfc#s 7 6 . MfeffiL * tfl# 
2 2. 9 . (*fflSWJg$tfii»55 . 6X10' 4 Q-cm 
Xfo-itc. 

[0143] <m&hi-~ (III) >ffi%Zm&bi-- 

( i ) ioi. 5 gacffltEmea^^iatttt^-w* 

1. Og?:$±;-^D150A (ft) 

if) icAnr. i^»M^^m>. iSht- 
& f- i~— (iii) zmtc 

[0144] ff P>tltcm& h i~— (III) b. mm 
T-S*il 0. 1 Mm, SES!lttfg^8 9. HfegL* ffi 
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#2 i . 8 . ffimmmKmits . 8 x i o 1 * q • c 

mX$>-jtc„ 
[0 145] 

imiWiRVir ><m<DM<t®)&t>mimtc i «x« 2 « 

<C. »WSSltl,>5¥»10. 0 8- 
1. 0Mm©Mfe«£#18tt&^&3fc«:. Z)SS!)tt*^n 

is^««@wsinfii*w l x ^ %> t mmx & 

[0146] *S^iC^S^feffl^^IH4iK^*©iS 
ttte#Sft-ci,>-5Sfifc:o(,>-t. 49HS#B. Hfe^v 

fc&&^t&3fc#s«j- > So. ^ficcff&LT excite 

[0147] ^^tc^s^ea^ei4«i^t9^©i* 
mmw&mm&igs^m&ic^x ix&tcw *> &x i> 

^m^wmx^x^hji^^A Koi?*>^y5/a+ 30 
* > is a * if xc <fc r » 5 ft r 1 » * lMft^»* 

i ©tam^fc «fc £ 4> © £ X I >-5 . 
[0148] #IS^C^SMfe1«1^N8tt*i^8} 

m&i L w%m.vj*)\>^-{ vuisx.z-'XVisv** 



ne#*^b^&^*©iifes<!:p)iia©sft/cMfe 

[0149] $I^K^SifeS^«&«^^ 

m-m^u^m^mm^mKm^m^x us c t ce 

I0150]-eu, ^^(c^smfeh^-«> i£» 
&#gft-cus <t t cc. iaamea^HBHtii^* 

[0151] *^«c«.2>iieh^-©^siii4*i€iftr 

£ mi& L X (, >2> C t ic «fc -5 © <!; r (, > -5 „ 
[0152] h^-»iiSU^S@WtS 

-*CCHfeM*4iUrjia5~3 oit%»?n5 1 
0Q • cm^WiSC^^HWiStaffl^W-rS^-^O 
i»aSt^t9*{cf{St>»). 3. 0X10" Q- cm 

■5*>©<i:^rC^„ 
[0153] 

[0 15 4] 1~4 

4a5D<C«ai*ffi-C» 6 ft/cS@©Mfe^v * A Y 

[0155] cnese^^-f nt^FfftsKXttjues 

[0156] 

[an 



















BETtfc 


Mn 
























8ft 


L-ffl 












(-) 


(-) 




(SS%) 


(-) 


(-) 


(Q'cni) 








032 


1.3 


1.49 


3.1 


13.1 


31 


27.4 


i.t^lO' 


"2 






028 


I J 


1.41 


7.8 


15.6 


34 


24.4 


4.4X10' 


"3 






o^a 


r.3 


1-33 


84.3 


17.6 


38 


26.5 


9.&X10* 


//4 






0.20 


e.r 


1.41 


45.8 


13.6 


36 


24.9 


3.2xio' 



[0157] ftft*5 

l-m^a CBtfrH0* 1 ) 2 0kg 1501 t^m^ 



X. me§ZW<Dmfa(D&!8itffltfilC0Xfttt<D-?>1i> 
50 fc^Ov>*->M^v^^ hi^^^tfilM 



(13) 



2000-10344 



23 



24 



4Ml/t6 O'CiU y-^fC 1 . Omo 1 

/IONaA10,M5444ml (&t*-7©>;tf> 

bW^m h &^t&*ic*f itAi g&jstr i . o mm 

ii. *gfc, fgflR. »5*tr^*ffi*STJU* 



[0158] c©is©£gs^;&f££at2fc:. f#e>ftfc 
3{c^-r„ 

[0159] 
[*2] 







zaaaasne 




warn 


eus 




ft 


mm 












At 


1J0 




Al 


0.98 




"2 




SiO, 


0.2 




SiO, 


0.18 


"7 


"3 


3^*#?* 


Al 
310, 


1J0 
0.4 




Al 
SJOj 


0.96 
0.38 


»e 


. "4 




Al 


lJt) 




Al 


0.98 



[0160] 



*205K [Si 3] 









TO 


f*M8L 




MTJt 


Mn 






mm* 






(Wit) 








mm 








(Mm) 


(-} 


{-) 




tffi£%> 


<-> 


(-) 


CO-cm) 




0.32 


1.3 


1.47 


4.6 


12.9 


30 


22.7 


4.8 X10 7 


is 


0.18 


1.3 


1.40 


7.5 


15.6 


35 


Z5.1 


4.6 X10 7 


"7 


0.28 


7.3 


1.38 


82.1 


17.4 


38 


26.8 


1.3X10' 


*e 


0.20 


6.7 


1.41 


4S.8 


13.4 


37 


24.8 


4.5 xiO* 



[0161] SST-^*6~8 

[0162] t<Dm<D£.mf&m0kftzm2ic, n^ntc 
[oi63] nmm 1 ~ 1 4. jttsen 1-5 

mm 1 ~ 1 4©s^^-e«f>ti/ciife«^sai4^ 



[ 0 1 6 4 ] ra. wfcmQ nm 1 2 ©ssnfe^-c^p.n 
08©#@{C7s-r„ 

[0 1 B 5 ] fi). Jt«H5«. Hfe^-^f Hfltf»* 

[0 1 6 6 ] ft. ^fflbfc^^^CDSSSO-^ftt 
5r^4«:in-r„ 

[0167] C<DB$©£g^®£#£#|5«C. {#6nfc 

[0168] 
l$i4] 



C14) 



2000-10344 



25 



26 



as 



j*/-^v*;*-S (sio f sa«20%. B£ffc¥X?««)S© 



AS -520tAl a O 3 B , J5L20%. 0j3fb^X«(f3>5© 



STS -0l(TiO,)Sj£30%. ET3CSSf«)30 



NZS -3QAGiQ,SK30%. BSffc^X3igC€»5» 



trVTVMCeO.J&fcotfi. B£tt¥X»<HDK) 



IStt 



I3« 



<S£f3 



[0 1 6 9 



] 




5] 




asm 










nu-fTifiBfll 










SJSft 

asa%) 


as 


©JDS 


mmm 

(Kg/on) 


(mil) 


mtvs 




; as 


mum 

mam) 


ma. 

(Kg/on) 






*5fc?-i 




25.0 


60 


30 




455 


TSF484 


5.0 


60 


30 


4.71 


»2 


1/2 


«A 


20.0 


60 


30 


SiO, 


359 


0 


1.0 


75 


20 


0.98 


U3 


"3 


*b 


10.0 


45 


60 


SiO a 


1.92 


TSF483 


10.0 


45 


45 


9.02 


"4 


"4 


«C 


5J0 


60 


30 


sio, 


0.98 


TSF484 


2.0 


60 


45 


1.90 


"S 


"5 


"A 


25.0 


75 


20 


SIO, 


4J68 




5.0 


60 


60 


4.73 


»6 


"6 


a A. 


10.0 


45 


60 


sio. 


1.92 


» 


10.0 


60 


30 


9.01 


u 7 


"7 


"B 


50 


60 


30 


SiO 0 


0.98 


TSF483 


6.0 


60 


30 


S.61 


ers 


"B 


"C 


18.0 


60 


30 


SiOj 


3.35 


TSF484 


5.0 


60 


30 


4.73 


«9 


"1 




25.0 


60 


30 


AlaO, 


458 




5.0 


45 


45 


4.72 


« 10 


"2 




10.0 


45 


30 


TiO z 


2.90 


0 


3.0 


60 


30 


3.88 


* 11 


#3 




15.0 


30 


60 


ZrO tt 


428 


0 


10.0 


30 


30 


9.00 


« 12 


"4 




10.0 


45 


45 


CeO, 


1.94 


0 


2.5 


45 


60 


2.39 


* 13 


'!5 




15.0 

to.o 


60 


30 


S10 4 
A1.0, 


2.90 
IM 


0 


T.S 


60 


30 


6.92 


n 14 


"6 




5 JO 
10.0 


45 


30 


SiOp 
ZrO, 


0.96 
2.B5 


0 


10.0 


30 


60 


9.02 




" 1 














0 


13 


45 


60 


6.91 


a 2 






10.0 


60 


30 


SiO, 


1.95 












"3 


n \ 


"A 


5X1 


60 


30 


SiO fl 


0.96 


TSF484 


0.005 


60 


30 


0.005 


"4 


n i 


"A 


01 


60. 


30 


SiO. 


2.0X10"' 




2.0 


60 


30 


1.91 


"5 


» 1 


"A 


10.0 


60 


30 


SIO, 


1.94 




2.0 


60 


30 


1.93 



[0170] 



* X [SI6] 











WiS. 




BETifc 


Mn 






mm* 






(teifc) 


(BM 






*&» 








(Um) 


<-> 


(-) 






(-) 


C-) 






0.32 


1.3 


1.49 


IS 


11.9 


49 


22.9 


2.3 x io" 


az 


0A9 


1.3 


1.41 


10.5 


14.7 


50 


24.8 


1.1 x io" 


t/3 


0.29 


7.3 


1.38 


63.5 


15.7 


55 


26.9 


9£ Xio' 


"A 


0.20 


6.7 


1.41 


25.9 


11.9 


59 


25.5 


85X10* 


"S 


0.32 


1.3 


1.49 


8.9 


11.6 


51 


23.5 


5.4X10" 


»6 


0.19 


1.3 


1-41 


11.2 


13.0 


53 


25.6 


3.6xio tB 


U7 


0.29 


7.3 


1.38 


58.5 


14.1 


56 


27.3 


2.0X10 18 


«B 


0.20 


6.7 


1.41 


21. 4 


11.5 


61 


25.3 


1.2X10" 


"9 


0.32 


1.3 


1.49 


83 


11.7 


51 


22.8 


I.6X10" 


* 10 


0.19 


1.3 


1.42 


123 


14.7 


53 


24.9 


1.2X10 10 


■ 11 


0.28 


7.3 


L.38 


62.8 


15.6 


56 


26 .8 


95X10* 


« 12 


0.20 


6.7 


1.41 


26.9 


11. B 


55 


25.3 


8 3 Xio' 


« 13 


0.32 


1.3 


1.48 


9J& 


11.6 


59 


23.4 


1.7X10" 


n 14 


0.19 


1.3 


1.40 


10.6 


13.1 


58 


25.5 


Z.l X10 10 


JfcKWl 


0.32 


1.3 


1.48 


3j0 


12.2 


29 


23.4 


8.9X10' 


(12 


0.32 


1.3 


1.48 


I S3 


12.8 


34 


23.1 


56X10' 


"3 


0.32 


1.3 


1.48 


14.8 


13.0 


34 


23.3 


13XJ0' 


»4 


0.32 


1.3 


1.49 


11.1 


12.8 


30 


23.1 


55X10* 


» 5 


0.33 


1.3 


L.48 


7£ 


12.6 


34 


23.3 


13X10' 



[0171] <M^\-i--<DMm> 
$mm 15-2 8St>'i±tx#l6 ~ 1 4 

$mw 1 ~ 1 4 (Dm&te&m&tt+m^ 1 



50 



[oi72] zmtf<D^mm&3kftJSi.vmhfttcm& v 

[0173] 



(15) 



2000-10344 



27 



28 



[*7] 



[0174] 















(-) 


n?a 

C-) 


L*<a 
(-) 




aa 


c&ftao 


as 








5S35ffli 


15 




85 


9.8 


5 


88 


23.4 


8.0X10" 




"2 


15 




as 


8.6 


5 


86 


25.9 


6.6X10" 


n 17 


"3 


15 




85 


9.5 


4 


75 


27.0 


8.3X10" 


"18 


"4 


15 




85 


9.3 


4 


78 


26.5 


9.2X10" 


"19 


"5 


IS 




85 


10.0 


5 


83 


25.1 


1 .5 X 10 ls 


»20 


"6 


IS 




as 


8.7 


5 


89 


26.8 


2.5 X10 1 ' 


"21 


"7 


15 


x?u^-7&)A.#&£&Si 


85 


9.7 


5 


81 


28.0 


7.6X10" 


"22 


"8 


15 




85 


8.9 


S 


81 


26.8 


5.3X10" 


"23 


"9 


15 




85 


9.9 


4 


81 


23.3 


8.2X10" 


"24 


u io 


15 




85 


10.0 


4 


83 


25.6 


7.6X10" 


"25 


"11 


IS 




85 


10.2 


4 


81 


26.9 


9.1 xio" 


"26 


" 12 


15 




85 


9.8 


4 


85 


26.6 


1.0x10" 


"27 


a 13 


15 




85 


1Q.1 


5 


83 


25.9 


2.1 XIO"- 


"28 


"14 


15 




85 


10.3 


5 


86 


26.7 


1.6X10" 




warn 












m 

(Mm) 


(-) 


mst 
(-) 


JB&& 
L*fS 

(-) 


assise 

(QmO 




ass 


ares 

(MO) 


ass 


seas 

QfiSSD 




JSKtF-i 


is 




85 


9.9 


3 


54 


24.1 


2.5x10" 


"7 


"2 


15 




85 


10.1 


3 


49 


25 .S 


3.5X10" 


"8 


"3 


IS 




85 


8.9 


3 


51 


27.6 


3.7X10 11 


"9 


"4 


IS 




BS 


9.3 


2 


53 


26.1 


4-lxio 11 


" 10 




15 




85 


9.5 


2 


67 


21.0 


4.1X10** 


"11 


"2 


IS 




85 


8.B 


2 


65 


20.B 


1.9X10" 


"12 


"3 


15 




85 


10.0 


2 


63 


21.6 


3.7 xio" 


"13 


"4 


15 




85 


9.3 


2 


61 


24.4 


1.7X10 1 * 


"14 


"5 


IS 




85 


8.9 


2 


61 


24.3 


4.9X10** 



[0175] mmm2 9-42 



[oi76] c<Dm<D£.mm&3kft%.vmt>titcm i & h 

30 i--<omn^mQ K-m-t. 
[0177] 
[SI9] 



















ravens- 














TO 


mm 








as 


KM 


as 


km 




E-S-2: 




mn 


L^tt 












CMSD 




msm 


(fin) 


(-) 


(-) 








is 




85 




1.0 . 


10.0 


76 


235 


9.1 XIO"' 


"30 


"2 


15 




85 


"2 


2.0 


10.2 


76 


25 J6 


7.6X10** 


"31 


"3 


15 




85 


"3 


0.5 


10.3 


78 


26.4 


6-8X10" 


"32 


/r 4 


15 




85 


"4 


2.0 


10.1 


76 


263 


9.8 XIO* 4 


U33 


/»S 


15 




85 


»S 


1.0 


9.8 


79 


25 A 


8.6 X 10" 


"34 


"6 


15 


**u>-7*i;;u*ttrrass 


85 


»& 


0.5 


9.9 


79 


263 


6.9 Xio* 4 


"35 


" 7 


15 


x*u>-7£«;jL#ffl-3g*jB 


85 


»7 


1.5 


10.2 


80 


275 


UxiO 11 


"36 


"8 


15 


**U>-7i«;;t,#«fc8f;B 


85 


"8 


2.0 


10.0 


79 


26.4 


1.6X10" 


"37 


* 1 


15 




85 


"9 


1.0 


10.1 


78 


231 


6.1X10** 


"38 


"2 


15 




85 


"10 


2.0 


9.B 


79 


25.7 


7.8X10** 


"39 


"3 


15 




85 


"13 


0.5 


9.6 


77 


26 a 


5.6X10** 


"40 


"4 


15 




85 


"12 


2.5 


303 


76 


26J 


8.6X10** 


"41 


"5 


15 




85 


"13 


1.0 


10.2 


78 


25 JO 


2.3X10* 5 


"42 


"6 


15 




85 


"14 


1.5 


10.3 


78 


265 


1.8X10 15 



[0178] mmm 4 3 ~ 5 6 fm&&*mm<DmmRvs.*m * mtz atcwttz. 



(16) 



2 0 0 0-10344 



29 



30 



[0179] C©B#©iS^^#&i>*Jf P>ixtcM& h 
^-CD^#tt**l OtCTH-T. * 



[0180] 

taio] 





















TO 




J9A& 






as 




as 








L US 














(|in0 


(-) 


(-) 


(Q - era) 






100 




1.0 


103 


so 


Z3J3 


2.6X10'* 


"44 


"16 


100 


"2 


0.5 


10.4 


87 


25.8 


3.6X10" 


"45 


"17 


100 


"3 


1.0 


102 


86 


26.6 


13X10" 


"45 


"18 


100 


»A 


2.0 


105 


86 


26.5 


4.2 xio" 


"47 


"19 


100 


»5 


1.0 


10£ 


88 


2S.2 


5-6X10" 


"48 


"2D 


100 


»b 


1.5 


103 


90 


263 


7.2X10" 


"49 


"21 


1O0 


y-t 


2.0 


9.9 • 


90 


26.9 


63Xio" 


"SO 


"22 


100 


i/8 


1.0 


10.4 


89 


263 


83xio" 


//SI 


"23 


100 


"9 


1.0 


10j0 


86 


23.2 


33X10" 


"52 


"24 


100 


» 10 


2.0 


101 


87 


25.9 


4.1X10" 


"53 


"25 


100 


* 11 


13 


9.9 


87 


263 


1.6X10" 


"54 


"25 


100 


"12 


0.8 


93 


88 


26.2 


2.1X10" 


"55 


"27 


100 


"13 


1.0 


103 


89 


25.1 


63X10" 


"56 


"28 


100 


"14 


2.0 


101 


89 


263 


7.9X10" 



[0181] mtiffl5 7-6 0 

1 ~4 1 zm*,\ m&m-&#mmi*®j£tx$L 



*tB»©jifeh^- ( 1 ) tmmicis-cMkm.hi'-zn 
20 [0182] c<Dm<D£.mwmgift&vmt>titcm& h 

^--O^tt^rSl ltc^-r. 
[0183] 

[*1 1 ] 















to 










aa 




as 






tsn 


L*ffl 
















(-) 


(-) 




SJSfflST 


53£?-l 
RSSffll 


7X1 

8j0 




86 


10 j0 


82 


23.4 


7.2 XltJ 14 


"58 




5D 
1 0.0 




85 


102 


81 


25.9 


9.2X10" 


"59 


imms 


63 
85 




85 


103 


83 


26.7 


6.4x10" 


"60 


23*5*4 


25 
12.5 


3t?l*>-r»tjfl. 


85 


10JO 


S3 


263 


9.1 X10" 



[0184] mmme 1-70 

■c . 5 ~ 1 4 ©nfeis^^?i»^t&^ i aat^f- 
1 ~ 8 (D&mtmm+mjz tzmi<\ m-stm+mw 

1 0©MfeS^fiStt«i^^^fflC\ a^m**** 



©ISllifi^^.fcJiWtt. BtTl2^HJ©H)!fe©^(clBiS 
©Mfeh^- (III) iP»(CbTlSht-^l 

[0185] C©B$©^SSj»^RO'f#e>n/cllfe h 

i— ©ig#i££3u 2tc*-r. 

[0186] 
[*12] 



(17) #13 2000-10344 

31 32 













(Ma) 


C-) 


(-) 


(Q-<m) 








SEafi 
CfifiSD 






SSI 








125 
25 




85 




1.0 


10.4 


86 


25 J 


25X10** 


»&2 




ion 

5.0 




85 


"2 


2.0 


9.6 


88 


26.6 


85X10" 


#63 


234^7 


T5 
T5 




85 


"3 


1.0 


10.0 


88 


21.0 


65X10 U 


"64 


3©3§flte 


125 
25 




85 


*4 


15 


- 10.1 


87 


26.2 


5 J X10 11 


#65 


S*£?i 


IOjO 
5.0 




85 


"5 


IJO 


10.1 


83 


23.2 


9.3 *10 H 


n 66 


Sfififia 


25 
125 




85 


n 6 


2.0 


9.9 


84 


2S.6 


1 JXIO 1 * 


"67 


S£fi5#Jll 


125 
25 




85 


"7 


2.0 


10.0 


86 


2&5 


9.9 XIO 1 * 


"69 


E*2?4 


104 
5.0 




85 


*B 


1.5 


10.3 


63 


26.0 


T5«10" 


"69 




T.5 
T5 




85 


"9 


2.0 


9.8 


86 


25.4 


UXIO 11 


"70 


mmhA 


125 
25 




65 


*10 


1.5 


10.1 


89 


26.7 


3.1 xio" 



[0 18 7] 

daw©**] *¥tmK%zm&w.£mm$fr®m 
rat > /cMfe h * - * s&tta^nr t, > 5 i <t *> 

[0M©©WcC^] 30 
* (X2 0 00 0) T*£„ 

*■ -r msm+m^ifi&te u -c <, > £ tat*©-?- > * 



[0i ] 




20000) -e&s. 

[S3] &w<Dmmofcmxm*>ti-tcm&mttm\£. 
i&*®j£(D&*ffi&zm-?n?mmm^M ( x 2 0 0 0 

0) 

[04] fi«©v>*'>$w^v$^ h&^-ffc^iK 

^%mm^-% < x 2 0 0 0 0 ) -c*&„ 
[05] 9 r# 6 *ifc«e«£#«tttfrF»3fc 

©ftT-fltitSr^-rMTgiS^apX ( x 2 0 0 0 0 ) ~C$> 

[0 6 ] mmw 1 0 -c»6ftfcjae*£#atttfrF» 

*©tt^ fltt*5%r«flBMW»?ll ( x 2 0 0 0 0 ) -c 

[0 7 ] 1 1 r»6nfc*e«£#»BifrF» 
^©tt^fltt^s^m^HWWS^* ( x 2 0 0 0 0 ) r 

[08] jum 1 2 r» 6 *ifcj»ea^*sfttttt^» 

*©&^«jg«rm-r«-7^a«Saf * ( x 2 0 0 0 0 ) -C 



[02] 





fcAmmmifi <p&m aps 4 t § 1 # 2 -^f 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS^ 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□'COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . — — — — 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



